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The taxa names used in this paper are the revised names based on the results 
of our studies. The descriptions of each taxon will be published later this year in 
the forthcoming Flora of Taiwan. 

MATERIALS AND METHODS 

Fresh plants were used in this study for analytical testing. Collections were 
made along mountain trails and in forested areas during the period between 1971 
and 1973. Plants were collected from 47 localities (Table 1), each locality was 
considered a separate population, all specimens are deposited in the Herbarium of 
the Department of Botany, National Taiwan University (TAI). Some plants were 
planted in the greenhouse to provide for a longer time of observation, the records 
from greenhouse plants were compared with the field characteristics of each species. 

Morphologial Study: The materials used for the morphological studies were 
both from fresh and herbarium specimens. Both the reproductive and vegetative 
features were recorded and various qualitative and quantitative characteristics were 
analyzed. 

Anatomy of Leaves and Petioles: All specimens were killed in FAA, dehydrated 
in a n-butyl alcohol series (Sass, 1958), embedded in the paraffin and sectioned at 
10 /t with a rotary microtome. The sections were stained with safranin 0 and fast 
green and mounted with Canada balsam. 

Palynological Study: For pollen study, two kinds of treatment were used, (a) 
Pollen morphologial study: Pollen was collected from mature anthers of living flowers 
in each population. Pollen samples were subjected to Erdtman’s acetolysis method 
(1952). Measurements were made within three days to eliminate the possibility of 
error introduced by differential swelling. At least fifty grains were measured from 
each population, (b) Pollen viability: Each mature anther removed from a living 
flower was smeared and mounted in lactophenol-aniline blue on a slide. Pollen 
viability was determined on the basis of the first 500 grains per plant observed, 
and eight to ten plants were studied for each population. 

Chromosome Study of Pollen Mother Cells: Fresh flower buds from each po¬ 
pulation were fixed in ferric acetate saturated alcoholic propionic acid solution (3:1 
v/o) for 24 hours. Materials were then transfered to 70 % alcohol and stored under 
refrigeration. The contents of the anthers were squashed by using the acetocarmine 
stain. 

Chromatographic Study: Whole fresh plants were sliced and extracted in 1% 
HC1 (cone.) in methanol in the dark, at room temperature overnight. After reex¬ 
traction with petroleum ether, at least 20 applications of the condensed extracts 
were spotted with a micropipette on Whatman No. 3 MM paper and developed in 
two-dimensions by the descending method. The first solvent system consisted of 
BAW (w-butanol: acetic acid: water = 4: 1: 5) and the second consisted of AcHCl 
(acetic acid: HC1(2N): water = 15: 3: 82). Dried chromatograms were studied in 
long-wave ultraviolet light and in ultraviolet light in the presence of ammonia 
vapor. On the basis of color and position, the R/ value for each spot was given a 
number for convenience in identification. Spots which were readily recognizable by 
their color and position on the chromatograms and those which infrequently occured 
and were usually too faint to be accurately characterized were also scored. 

Qualitative and Quantitative Analyses of Carotenoids: (a) Analysis of absorption 
spectra: 0.10 g of freshly collected petals was extracted in a benzene-methanol 
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(1:4 v/v) solution in the dark at room temperature for two hours. After filtration, 
sample solutions were measured with a spectrophotometer in the range of 330-900 nm 
for the absorption analysis, (b) Quantitative analysis of $-carotene: Setting the 
wavelength at 436 nm to measure the absorbance of crude carotenoid solution pre¬ 
pared from above, the /3-carotene was quantified by the formula: 

„ absorbance X454 
C -19fixLxtt 

where C=concentration of 0-carotene (ppm), L=cell length in cm and W=gram 
sample per ml of final dilution. 

Flowering Time and Geographical Distribution: Flowering time was recorded 
based on the time of the field collections and herbarium data. The geographical 
distribution was indicated on a map for each population. 

RESULTS 

Morphological Study: Since some Formosan Salvia have a wide morphological 
variation in their populations, they are difficult to distinguish at a glance. Close 
inspection and survey of all characteristics are necessary in order to make a 
yardstick for measuring the populations. 

The following characters were used: (a) color of corolla and color of anther 
wall; (b) cxsertion or insertion of the stamens; (c) pubescences on inside and outside 
of the calyx; (d) hairs on the leaf surface; (e) type of leaf form; (f) presence or 
absence of hairs on the petiole; and (g) the position of petiole. 

The most distinctive taxonomic characteristics for the separation of Formosan 
Salvia are those of floral morphology. The gross differences in floral and vegetative 
characters exhibited by all species (or subspecies) are shown in Table 2. The 
quantitative measurements of the floral parts are shown by their mean and standard 
deviation in Fig. 1. The proportional characteristics of floral parts are shown by 
diagrams of the length of filament versus length of style (Fig. 2), and with the 
width of the lower part of the lower lip (E) over the width of the upper part of 
the lower lip (D) versus width of upper lip (Fig. 3). 

Most species are easily identified by the charcteristics of corolla and pubescence 
inside the calyx, except S. hayatana (II) and S. keitaoensis. Both of these species 
had all their morphological characters intermediate between those of S. hayatana (I) 
and S. arisanensis and that of S. hualiensis and S. arisanensis respectively. In which, 
the S. hayatana (I) is the ancestral entity group and S. hayatana (II) is the 
derivative group according to our results. On both Figs. 2 and 3, all species (or 
subspecies) except S. hayatana (II) and S. keitaoensis conform to their definite 
specific species positions. But these two species show intermediate positions. 

Some individuals of the population *36, S. arisanensis, differ from the others 
of the same species. Proportionally, they are distinctively larger in flower size 
(Fig. 2). Their flowers also differ in color pattern, the corolla is homogeneously 
purple all over instead of the normal type which has the purple restricted to the 
margins. 

Anatomical Features: Many anatomical features of the leaves and petioles 
were studied and various qualitative characteristics were analysed. Those which 
have been selected for presentation here are believed to contain the features which 
best served as the anatomical criteria for differentiating species. 
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Diagrammatic representations of composite chromatographic maps with s< 
logical characters. Each characteristic illustrated is explained as in F 
hayatana (I. 823). (B )S. hay at ana (II, 838). (C)-S. orhanensis (840). 


Fig. 9. 
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Fig. 11. Distribution ma 
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